MflY-22-2003 17:51 



SUGHRUE MI ON 



202 293 7860 



© 



EuropSisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 496 308 A1 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 92100802,5 
© Date of filing: 19.01.92 



© int. OA A61K 31/40, A61K 9/08 



© Priority: 24.01.91 GB 9102579 

© Data of publication of application: 
29.07.92 Bulletin 92(31 

© Designated Contracting States: 

AT BE CH DE DK ES^R (SB GR IT U LU MC 
NL PT SE 



© Applicant: GLAXO GROUP LIMITED 
Glaxo House, Berkeley Avenue 
Greenford, Middlesex UBS ONN(GB) 

© Inventor: Craig, Joanne 

Glaxo Group Research Limited, Park Road 
Waro/HertfOrdshlr^SG12 ODG(GB) 
Inventor: Saynor, Oavld Alfstalr 
Glaxo Group Research Limited, Park Road 
Ware, Hertfordshire SG12 ODG(GB) 

© Representative: Filler, Wendy Anne et af 
Glaxo Holdings pj.c, Glaxo House, Berkeley 
Avenue 

Greenford, Middlesex UBS ONN(GB) > 



© Compositions. 



© A pharmaceutical composition in a form adapted for jntranasal administration which comprises a suspension 
of 3<2-(dimethylammo)ethyl]-N-m3thyl-i HMrvjole-5-meth^esglphonamide or a suitable physiologically accept- 
able salt or solvate thereof as active ingredient, wherein the pH is in the range of 8 to 12, 

The intranasal compositions are of use in the treatment of conditions associated with cephalic pain, in 
particular migraine. 
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The present invention relates to a pharmaceutical composition containing as active ingredi nt 3-[2- 
(dlmethylamino)ethyf]-N-m thyM Wndole-5-methanesulphonamide, in particular a composition for Intranasal 
administration. 

3-[2-(dimmhylamino)eihyl]-N^ which may be represented by 

5 the formula (I) 



and its physiologically acceptable salts and solvates are disclosed in UK Patent Specification No. 2162522. 
Thejjompound of formula (1) exhibits selective vasoconstrictor activity and is useful In the treatment of 
migraine. 

20 Oral compositions have certain disadvantages for the administration of anti-migraine agents. Thus, for 
example, one of the symptoms associated with migraine Is nausea, and the presence of nausea may make 
it difficult for a patient to take an ora* composition. Also, it is desirable that the anti-migraine drug should be 
rapidly absorbed (nto the bloodstream. Such rapid absorption can be achieved using intranasal or parenteral 
administration, but some patients dislike parenteral administration, particularly if the drug is to be self- 

25 administered. Intranasal administration therefore represents a preferred route for administration of the 
compound of formula (I). 

We have now found a particularly advantageous formulation for the intranasal administration of the 
compound of formula (I) comprising an alkaline suspension of the compound of formula (I) or a physiologi- 
cally acceptable salt or solvate thereof. 

30 There is thus provided according to the invention a pharmaceutical composition in a form adapted for 
intranasal administration comprising a suspension of 3[2^imethylamino)ethy1]-rfmethyl-1H-inclole-5- 
methanesulphonamide or a suitable physiologically acceptable salt or solvate thereof as active ingredient 
wherein the pH is in the range of 8 to 12. 

Suitable physiologically acceptable salts and solvates of 3-[2-{dimethylamino)ethyl]-r4-methy|-i H-indole- 

55 S-methanesulphonamide for use in the present invention are those which have relatively low aqueous 
solubility, e,g. the succinate and hydrochloride salts. Preferably the pharmaceutical compositions according 
to the invention contain 3-[2-(dimethylamlno)ethyi]-N-methyl-1 H-indole-S-methanesulphonamide in the form 
of the free base. 

For satisfactory intranasal administration, an active ingredient must be presented in a form which is 
-w readily absorbed through the nasal mucosa but which is unassociated with any adverse effects such as 
irritancy. Satisfactory intranasal formulations must also be sufficiently stable, chemically and physically, to 
be consistent^ dispensed in accurate metered doses, even after prolonged storage with potential tempera- 
ture fluctuations of between 0 and 40°(X Accordingly, the active ingredient must be compatible with the 
excipients used in the formulation and should not aggregate in a manner which would result in a loss of 
45 accurate dose delivery. 

Surprisingly, we have found that suspensions of 3<2^dimethylamino)ethyl]-Nnmemyl-lH-indote-S- 
methanesulphonamide and suitable physiologically acceptable satts and sofvates thereof having a pH in the 
range of B to 12 have excellent dispersion properties. In contrast, neutral and acidic formulations containing 
such active ingredients do not form readily dispersible suspensions and are unsuitable for use as 
so suspensions for intranasal administration. 

Preferably the pH ol suspensions according to the invention will be in the range of 9 to 11; most 
preferably the pH of the suspensions according to th invention will be about 10. 

Suspensions will generally be aqueous, for example prepared from water alone (for xampie sterile or 
pyrogen-free water) or water and a physiologically acceptable non-aqueous vehicle (for xampl ihanol, 
55 propylene glycol, polyethylene glycols such as PEG 400). 

Such suspensions may additionally contain other excipients. for example preservatives (such as 
benzaikonium chlorid and phenytethylalcohol). wetting agents/surfactants such as polysocbates (e.g. Tween 
80) and sorbitan esters (e.g. Span 80), buffering agents, isotonicity-adjusting agents ( .g. sodium chloride}, 
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suspending ao nts, absorption enhancers, flavouring agents and sweetening agents (e.g. saccharin).. 

Preferably suspensions according to the Invention will be sterile and free from preservatives. Sterile 
formulations may be prepared by methods known In the art for example by aseptic manufacture or 
sterilisation of the bulk products. 
6 Preferably suspensions according to the invention will be thickened by addition of a viscosity enhancer 
such as acacia, benlonite, carboxymethyloellulose sodium, gelatin, guar gum. hydroxyethylcellulose, 
hydroxypropylmethylcellutose, methyiceliulose, or tragacanth. The viscosHy enhancer may be present in an 
amount of about 0.1 to about 5% w/w, preferably 0.5 to 2% w/w. Most preferably the viscosity enhancer 
used will be mlcrocrystalline cellulose with sodium carboxymethylcellutose, e.g. Avicel RC 591. 
to Most preferably suspensions according to the Invention will be thrxotropic. Thixotropic suspensions can 
be obtained by the use of a suitable viscosrty enhancer e.g. Avioel RC 591* 

In a particularly preferred aspect the invention provides a suspension of 3-I2-(dimethylamino)ethyl]-N- 
methyl-1H-indole-5-methanesulphonam1de or a suitable physiologically acceptable salt or solvate thereof 
and macrocrystalline cellulose with sodium carboxymethyloellulose adapted for intranasal administration 
ys wherein the pH is in the range of 8 to 12. 

Suspensions are applied directly to the nasal cavity by conventional means, for example wrtn a dropper, 
pipette or spray. The formulations may be provided in single or multidose form. In the latter case a means 
of dose metering is provided, tn the case of a dropper or pipette this may be achieved by the patient 
administering aFapprbpriate, predetermined volume of the suspension. !n the case of a spray this may be 
20 achieved for example by means of a metering atomising spray pump. 

Intranasal administration may also be achieved by means of an aerosol formulation in which the 
compound is provided in a pressurised pack with a suitable propellant such as a chlorofluorocarbon (Cl=C) 
for example dichlorodifluoromethane, trichlorofluorom ethane or dichlorotetrafluoroethane. a hydrofluorocar- 
bon (HFC) for example 1 /1 .1 ,2-tetraflUorcethane or 1.1.1,2,3.3,3-heptafluoropropane. carbon dioxide or other 
25 suitable gas. The aerosol may conveniently also contain a surfactant such as lecithin. The dose of drug may 
be controlled by provision of a metered valve. 

Preferably a pharmaceutical composition according to the invention will be in the form of an aqueous 
suspension. 

Suspensions according to the invention may be prepared from solutions or suspensions of 3-[2- 
30 (dimethylamino)ethyll-N-methyl-1H-indole-5-methanesulphonamlde or suitable physio logically acceptable 
salts or solvates thereof, by addition of an appropriate amount of a base, such as an inorganic base, 
preferably an alkali metal hydroxide, most preferably sodium hydroxide. 

Preferably the suspensions of the invention will be prepared by suspending 3-[2-(dimethylamino)ethyl> 
N-methyl-iH-indole-5'methanesulphonamide. or a suitable physiologically acceptable salt or solvate thereof, 
$5 of small particle size in an aqueous vehicle at high pH. 

As used herein small particle size means particle size of the order of 10 microns or less, preferably 2 to 
5 microns. Such a particle si2e may be obtained by means known in the art, for example, micronisation. 

Suspensions according to the invention will preferably contain 3-[2-(dimethylamlno)etriyl>N-methyl-1H- 
indote-5-methanesulphonamidein a concentration of aOrngml" 1 to SOOmgml -1 , 
40 A further aspect of the invention provides a method of treating a mammal, including man, suffering from 
or susceptible to conditions associated with cephalic pain such as duster headache, chronic paroxysmal 
hemicrania, headache associated with vascular disorders, headache associated with substances or their 
withdrawal (for example drug withdrawal), tension headache and in particular migraine which comprises 
intranasal administration of a pharmaceutical composition comprising a suspension of 3-[2-dimethylamino)- 
45 ethyll-N-methy!-1 H-indole-5 melhanesulphonamide or a suitable physiologically acceptable salt or solvate 
thereof as active ingredient wherein the pH is in the range of 6 to 1 2. It will be appreciated that reference to 
treatment is intended to include prophylaxis as well as the alleviation of established symptoms. 

It will be appreciated that the precise therapeutic dose of the active ingredient will depend on the age 
and condition of the patient and the nature of the condition to be treated and will be at the ultimate 
50 discretion of the attendant physician. 

However, in general effective doses for the treatment of conditions associated with cephalic pain, for 
example acute treatment of migraine, will He in the range of 0.5 to lOOmg, preferably 1 to 60mg. most 
preferably 2 to 4Qmg of the activ Ingredient per unit dose which could be administered in single or divided 
doses, for xarnple. 1 to 4 times per day. 
65 Pharmaceutical compositions according to the inv ntion may conveniently be presented In unit dose 
form. A convenient unit dose formulation for intranasal administration contains 3-[2-(dimethyiamino)ethyll-N- 
methyMH-indole-5-methanesulphon mide in an amount of from O.Smg to iQQmg, preferably img to 60mg, 
most preferably 2mg \o 40mg > which may be administered to either one or both nostrils. 

Received from < 202 293 7860 > at 5/22/03 5:59:17 PM [Eastern Daylight Time] 3 



MflY-22-2803 17:52 



SUGHRUE MI ON 



202 293 7860 P 



EP 0 496 308 A1 



A preferred unit dose formulation may be provided as a singi dose In a sealed unit, for example a vial 
of glass or plastics material which may be fill d and sealed using conventional manufacturing techniques. 
Alternatively, a sealed vial of plastics material may be produced by form-flll-seal technology. Preferably me 
vial and the components of the pharmaceutical formulation filled therein are heat stable. The sealed vial 
may be sterilised, for example by autodaving at 121°C for not less than 15 minutes, to provide a sterile 
device prior to use. Preferably the unrt dose volume is 50 to 200ui, for example lOOul, 

The following non-limiting examples further Illustrate the invention. 

Examples 1 and 2 



JO 





Example 1 


Example 2 


Compound of formula (I) 

Microcrystalline Cellulose and Carboxymethylcellulose sodium NF(Avicel RC591) 
Phenylethyl Alcohol USP 
Benzalkonium Chloride 
Polysorbate 80BP 
Purified Water„BP 


20mg 
10mg 
4mg 

0.2mg 
0.5mg 
to 1m! 


4Q0mg 

lOmg 

4mg 

0.2mg 

0.5mg 

to IrYi! 



J5 



20 



25 



Microcrystalline cellulose and carboxymethyloellulose sodium <Avicel RC591) is dispersed In water and 
allowed to hydrate. Compound of formula (I) Is mixed with a solution of polysorbate 80 and the resultant 
slurry added to the Avicel RC591 suspension, phenylethyl alcohol and benzalkonium chloride are added 
and the suspension made to volume with water. 

Example 3 



so 



Compound of formula (I) 

0.1 M Na?COa/NaHC0 3 buffer, pH 10.55 



50mg 
to 1.0g 



25 



The buffer was added to the compound of formula (I) and mixed thoroughly to give a stable suspension, 
pH 10.5. 



Examples 4 end 5 





Example 4 


Example 5 


Compound of formula (!) 

Microcrystalline cellulose and carboxymethylcellulose USNF (Avicel RC591) 
Water for Injections B.P. 


25mg 
15mg 
to ig 


50mg 
I5mg 
tolg 



45 



Microcrystalline cellulose and carboxymethylcellulose USNF (Avicel RC591) was dispersed in water and 
allowed to hydrate. The compound of formula (I) was added, dispersed thoroughly and the mixture made up 
to weight with water to give a stable suspension with a pH or 10.3. 

Lowering the pH of the suspension of Example 4 to pH 7.6 by the addition of 22.5% H2SO* with stirring 
so resulted in immediate separation of the suspension. 

Example 6 
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Compound of formula (I) ^ 
Wicrocrystalline cellulose and cartoxymethylceUulose USNF (Avicel RC 591) 

Phenylethyl alcohol 
Benzalkoniurn chloride 

Water for injections BP ^ 



176.5mg 

4.0mg 
0J2mg 
to 1g 



give a stable uniform suspension with a pH of 10.3, 
Claims 

, 5 1 a pharmaceutical composition in a torn, adapted tor iniranasal f on 

susVeL of a-ra-^memylamino^thylJ-N-mothyl-lH^dflle-B-melhanesu^onamlde or a su.tabte 
•* or sonata hereof as active ingredient, wherein the P H .s ,n ft. range of 

8 to 12. 

20 2. A pharmaceutical composition as claimed in Claim 1 wherein the active ingredient is in the form of the 
free base. 

3. A pharmaceutic*, composition as claimed in Claim 1 or Claim 2 wherein the pH It in the range of 9 to 
11. 

25 4. A pharmaceutical composition as claimed in any one of Claims 1 to 3 in the form of an aqueous 

suspension. 

5. A pharmaceutical composition as claimed In any one of Claims 1 to 4 which further comprises a 
viscosity enhancer. 

6. A pharmaceutical composition as claimed in Claim 5 which contains viscosity enhancer in an amount of 
about 0.1 to about 5% w/w. 

x 7. A pharmaceutical composition as claimed in Claim 5 or Claim 6 wherein the viscosity enhancer is 
mlcrocrystalline cellulose with sodium carboxymethylcellulose. 

8. A pharmaceutical composition as claimed in any one of Claims 1 to 7 which contains the active 
ingredient in a concentration of 20 to 500 mgml \ 

9. A pharmaceutical composition as claimed in anyone of Claims 1 to 8 which is presented in unit dosage 
form comprising 0.5 to 100mg of active ingredient. 

10. A method of treating a mammal, including man, suffering from or susceptible *e^t^ 
particular migraine, which comprises intranasal administration of a pharmaceutica 
ing a suspension of 3^lmeftyla^^^ 

able pnysiologically acceptable salt or solvate thereof as active ingredient, wherein the pH .s in the 
range of B to 1 2. 
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